5-[123I]iodo-2'-deoxyuridine in the radiotherapy of an early ascites tumor model.
The extreme biological toxicity of Auger emitters is caused by the decay-associated, highly localized deposition of energy. The antineoplastic capability of an Auger-electron emitter, iodine-123, incorporated into the thymidine analog, 5-iodo-2'-deoxyuridine (IUdR) was evaluated in an intraperitoneal (i.p.) murine ovarian tumor (MOT) in female C3HeB/FeJ mice. Total doses of 0.37 to 8.88 MBq (10-240 microCi) 123IUdR were administered i.p. in five equally divided fractions at 24, 28, 32, 36, and 40 hr after the i.p. inoculation of 0.5 to 1.6 x 10(6) tumor cells per mouse. Control tumor-bearing animals were injected with identical volumes of saline at 4-hr intervals. Biodistribution studies demonstrated a distinct and localized uptake of 123IUdR in the MOT cells (1% of the injected dose was associated with MOT cells 24 hr after the last injection), whereas in animals without tumor there was no radioactivity associated with the peritoneal cells. Analogous results were obtained from scintigraphic images where the focal area of abdominal activity persisted only in MOT-bearing mice while it cleared from the abdomen of the controls. The 50% survival (median survival) of the control group was 19 days for an inoculum of 1.6 x 10(6) MOT cells per animal, whereas the median survival of MOT-bearing animals treated with 123IUdR increased by 11 days for the highest administered dose (8.88 MBq, 240 microCi) and resulted in a 20% absolute survival at 7 weeks. Statistically significant absolute survival prolongation was found with all of the total administered doses. The prolongation of both median and absolute survival time of the tumor-bearing animals treated with 123IUdR conclusively indicates the substantial antineoplastic activity of the Auger-electron emitter iodine-123.